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Silica glass has high optical transparency and thus is material for optical fibers. The second-
order optical nonlinearity can be induced in silica glass by applying an electric field at high 
temperatures (thermal poling), and then the second-harmonic generation (SHG) or electro-optic 
modulation becomes possible. For SHG, however, the SH waves generated from various 
positions along a fiber cancel each other due to phase velocity mismatch with the fundamental 
wave if quasi-phase matching (QPM) is not performed. QPM was studied on D-shaped fiber 
using a mercury lamp [1] and twin-hole fiber using an Ar+-laser SH [2]. We studied QPM on 
twin-hole fiber using an excimer laser [3]. Here, we use a mercury lamp as a low cost method. 
In the experiment, we put electrode wires into the side holes of a twin-hole fiber and 
applied the voltage of 2.5 kV at the temperature of300 °C for 40 min. QPM was performed as in 
Fig. 1, erasing the second-order nonlinearity periodically by exposure with an excimer laser 
(248 nm) or by a mercury lamp (254 nm). The SHG measurement was performed after exposure. 
A Q-switched Nd3+:YAG laser beam was coupled to the core and the SH output was measured 
with a 532-nm filter and a photomultiplier. Without using a mask, the SHG decreased as shown 
in Fig. 2, as the second-order nonlinearity of all positions was erased by both the excimer laser 
and the mercury lamp. Figure 3 shows the result of mercury-lamp exposure for 180 min using a 
mask. The SHG has increased by a factor of 7, which are still less than 15 for excimer laser 
exposure [3]. Improvement for better matching by stretching the fiber is to be investigated. 
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Fig. 1 Experimental set-up of 
quasi phase matching (QPM). 
Fig. 2 Results of depoling. 
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Fig. 3 Fundamental and 
second-harmonic waveforms 
without (a) and with (b) 
QPM by mercury lamp. 
